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[57] ABSTRACT 

A needle bearing, and in particular a needle sleeve, 
comprising an outer ring (1) in which are mounted 
needles (2) contained in a cage (3), sealing means being 
provided at the ends of the outer ring, wherein said 
sealing means comprise a sealing element (11) of an 
elastomer having a sleeve (12) adapted to receive by a 
tight fit the inner element (4) of the bearing, and periph- 
eral sealing lips (13, 14, 15) cooperative with the axial 
surfaces of a flange (5) having an axial ledge (6, 7, 8, 10) 
of the outer ring in which the sealing element (11) is 
disposed, an axial inner portion (10) of the flange consti- 
tuting an abutment for the axial relative displacements 
of the outer ring (1) and the inner element (4) of the 
bearing. 

7 Claims, 3 Drawing Figures 
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NEEDLE BEARING AND IN PARTICULAR A 
NEEDLE SLEEVE HAVING A REINFORCED SEAL 

The present invention relates to needle bearings and 5 
more particularly to needle sleeves having a reinforced 
seal. 

A needle sleeve is usually formed by a ring arrange- 
ment of needles disposed in a cage and mounted in a 
sleeve whose inner surface forms the outer rolling track 10 
or race of the assembly. 

A shaft is rotatively mounted within the ring arrange- 
ment of needles. 

There are sealing problems in such a needle sleeve at 
the ends of the sleeve forming the outer rolling track, 15 
above all in certain applications in which the shaft 
moreover undergoes an axial movement of small extent, 
for example on the order of 1 to 2 mm. 

An object of the invention is to provide a needle 
sleeve provided with efficient sealing means, even when 20 
the sleeve or outer ring and the shaft undergo relative 
axial movements. 

The invention therefore provides a needle bearing, 
and in particular a needle sleeve, comprising an outer 
ring in which rolling elements are mounted, sealing 25 
means being provided at at least one end of the outer 
ring, wherein said sealing means comprises a sealing 
element of an elastomer including a sleeve portion 
adapted to receive by a press fit the inner element of the 
bearing, and peripheral sealing hps cooperative with the 30 
axial surfaces of a flange an attached member having an 
outer axial ledge associated with the outer ring and in 
which said sealing element is disposed, an axial inner 
ledge of said attached member constituting an abutment 
limiting relative axial displacements of the outer ring 35 
and the inner element of the bearing. 

A better understanding of the invention will be given 
by the following description which is given solely by 
way of example with reference to the accompanying 
drawings, in which: 40 

FIG. 1 is a partial elevational and sectional view of a 
needle sleeve according to a first embodiment of the 
invention; 

FIG. 2 is partial elevational and sectional view of a 
second embodiment of the needle sleeve according to 45 
the invention, and 

FIG. 3 is a partial elevational and sectional view of an 
embodiment comprising machined parts of the needle 
sleeve according to the invention. 

The needle sleeve shown in FIG. 1 comprises an 50 
outer ring 1 in which is mounted a ring arrangement of 
needles 2 disposed in a cage 3. The ring arrangement of 
needles may also be formed by adjoining needles with- 
out a cage. 

The inner surface of the ring constitutes the outer 55 
rolling track or race for the needles 2 and an inner ele- 
ment of the bearing or a shaft 4 is rotatively mounted 
within the ring arrangement of needles. 

The shaft 4 undergoes furthermore an axial move- 
ment of small extent, for example, on the order of 1 to 60 
2 mm. 

At one of its ends, the outer ring 1 has a flange 5 
including an axial ledge or an annular wall 6 which 
extends axially beyond the needles 2 and the cage 3. 

Fixed on the axial ledge 6 by a forming-over method 65 
is an attached annular member 7 provided with a radial 
ring-shaped portion 8, an outer axial portion 9 by which 
it is fixed to the ledge 6 of the flange 5 and an inner axial 



2 

portion or an axially extending ledge 10 having an end 
portion which is formed -over onto itself. 

In the spaces defined between the axial ledge 6 of the 
flange 5 and the inner axial portion 10 of the attached 
member 7, on one hand, and between this axial portion 
10 and the shaft 4, on the other hand, there is interposed 
a sealing element 11. 

This sealing element 11 comprises an elastomer part 
provided with a central sleeve 12 mounted with a tight 
fit on the shaft 4 and three axial peripheral sealing hps 
13, 14 and 15 which are respectively in contact with the 
inner surface of the axial ledge 6 of the flange 5, the 
outer surface of the inner axial portion 10 of the at- 
tached member 7 and the inner surface of this inner 
portion 10. 

The triple seal is reinforced by a reinforcement 16 
formed by a tube 17, embedded in the material of the 
elastomer sleeve 12, and a radial flange 18. 

The reinforcement 16 is fixed to the sealing element 
by, for example, bonding or vulcanization. 

In operation, the sealing element is immobilized rela- 
tive to the shaft 4 by the gripping of the elastomer 
sleeve 12. 

The possibility of axial displacement of the assembly 
thus defined is equal to the sum of the distances a and b 
respectively between the flange 5 of the sleeve 1 and the 
surface of the flange 18 of the reinforcement 16 in con- 
fronting relation to the flange 5 and between the op- 
posed surface of the flange 18 and the end of the axial 
inner portion 10 of the attached member 7. 

When the shaft 4 is inserted in the bearing, the whole 
of the sealing element is driven by the gripping of the 
sleeve 12. If the insertion of this shaft occurs in the 
direction of the arrow Fu the sealing element abuts by 
its flange against the flange 5 of the sleeve 1. 

If the insertion occurs in the direction of the arrow 
F2, the sealing element 11 abuts by its radial portion 
against the end of the axial inner portion 10 of the at- 
tached member 7. 

Thus it can be seen that, irrespective of the direction 
of insertion of the shaft in the bearing, the sealing lips 
13, 14 and 15 are not liable to be damaged during the 
assembly. 

FIG. 2 shows a needle sleeve which constitutes a 
modification of the needle sleeve shown in FIG. 1. 

According to this modification, which is substantially 
similar in every respect to the sleeve shown in FIG. 1, 
the attached member 7 includes a radial portion 10a 
extending from the axial inner portion 10 and constitut- 
ing a deflector protecting the assembly against projec- 
tions of soiling elements. 

It will be seen that the arrangement just described 
permits the obtainment of a needle bearing which com- 
bines a good seal with a tolerance of axial displacement 
of the shaft relative to the outer ring with no danger of 
damage to the sealing means. 

The embodiments described with reference to FIGS. 
1 and 2 are rolling bearings whose outer ring and at- 
tached member are made by a press operation. 

The invention is also applicable to massive rolling 
bearings. 

The needle sleeve shown in FIG. 3 differs from the 
embodiments described with reference to FIGS. 1 and 2 
in that it includes a massive outer ring 20 at at least one 
of the ends of which is formed by machining a groove 
defining a frustoconical edge portion 22 whose large 
base defines the corresponding end of the sleeve. The 
edge portion 22 is extended by an attached annular 
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member 23 which is also massive and also includes a ing a sleeve portion adapted to receive the inner ele- 

frustoconical edge portion 24 whose large base is ap- ment of the bearing with a tight fit, the sealing element 

plied against the large base of the edge portion 22 of the having three peripheral sealing lips disposed around the 

ring 20. sleeve portion, each being in contact with the axially 

The two edge portions 22 and 24 are interconnected 5 extending annular inner surface of the annular wall, the 

by a setting or forming-over of an assembly collar 25. outer axially extending surface of the ledge and the 

The annular member 23 includes an axial outer por- inner axially extending surface of the ledge respec- 

tion 26 which lies in the extension of the outer ring 20 tively, said sealing element being disposed against the 

and defines the annular wall, a radial portion 27 and an ledge, said ledge constituting an abutment for relative 

inner axial portion 28 whose inwardly facing end 29 10 axial displacements between the outer ring and said 

forms an abutment for the axial displacements in the inner element of the bearing. 

direction of arrow F of the outer ring relative to the 2. A needle bearing according to claim 1, wherein the 
shaft 4 on which it is mounted. attached member defines said axially extending ledge 
In the spaces defined between the outer and inner and has an outer axially extending portion which is 
portions 26 and 28 of the annular member 23, on one 15 fixed to the end of the outer ring, 
hand, and the inner portion of this member and the shaft 3. A needle bearing according to claim 2, wherein the 
4, on the other hand, there is interposed a sealing ele- attached member further comprises a radially extending 
ment 30 of an elastomer similar to the sealing elements portion extending from the inner axially extending 
described with reference to FIGS. 1 and 2 and inciud- ledge thereof and constituting a deflector, 
ing a central sleeve 31 mounted with a tight fit on the 20 4. A needle bearing according to claim 1, wherein the 
shaft 4 and three axial peripheral lips 32, 33, 34 which sealing element comprises a reinforcement having a 
are respectively in contact with the inner surface of the tubular portion embedded in the elastomer of said 
outer portion 26, with the outer surface of the inner sleeve of the sealing element and a radial flange support- 
axial portion 28, and with the inner surface of the inner ing the peripheral sealing lips of the sealing element, the 
axial portion 28 of the member 23. 25 reinforcement being fixed to said elastomer of the seal- 
As in the foregoing embodiments, this triple seal is ing element by bonding or vulcanization, 
reinforced by a reinforcement 35 consisting of a tubular 5. A needle bearing according to claim 2, wherein the 
portion 36 embedded in the material of the sleeve 31 of end portion of said outer ring defining a flange and said 
elastomer and a radial flange 37, the reinforcement attached member comprise press-formed elements, said 
being fixed to the sealing element by bonding or vulca- 30 flange defining the annular wall, 
nization. 6. A needle bearing according to claim 2, wherein the 
We claim: outer ring and the attached member comprise machined 
1. A needle bearing comprising: an outer ring, needles massive parts, the outer axially extending portion of the 
mounted in the outer ring, an inner element rotatably attached member defining the annular wall, 
mounted in the outer ring and surrounded by the nee- 35 7. A needle bearing according to claim 6, "wherein 
dies, and sealing means disposed at at least one end of each of the massive parts comprises a frustoconical edge 
the outer ring, said sealing means comprising means portion having a large base which constitutes the end of 
defining an annular wall disposed at the end of the outer the corresponding part, the edge portion of said at- 
ring and having an axially extending annular inner sur- tached member being disposed in the extension of the 
face, an attached member radially and inwardly extend- 40 edge portion of said outer ring, and a formed-over as- 
ing from said annular wall and having at a radially inner sembly collar interconnecting said outer ring and said 
end of the attached member an axially extending ledge attached member by surrounding said two frustoconical 
defining inner and outer axially extending surfaces, and edge portions, 
a sealing element composed of an elastomer and inciud- * * * * * 

45 
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[57] ABSTRACT 

A unitized oil seal with inner and outer rigid casings. A 
seal lip body with primary and auxiliary sealing lips is 
bonded to the outer casing, and the sealing lip cooper- 
ates with an axial flange on the inner casing to provide 
a fluid-tight seal band area. The outer casing includes an 
auxiliary rubber or metal element which positions a 
locking flange on the inner casing against axial displace- 
ment. The axial flange on the inner casing has a radially 
intumed edge on the end opposite the locking flange to 
facilitate assembly. The inside diameter of the inner 
casing and the outside diameter of the outer casing 
include rubber or plastic sleeves for ease of installation 
on an associated sealed mechanism. 

13 Claims, 13 Drawing Figures 
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required to have portions placed over stub shafts or the 
UNITIZED OIL SEALS like, as well as portions adapted to be received within a 

counterbore, the seal tends to be made from rather 
The present invention relates generally to oil seals, heavy gauge metal parts. Installation of parts of this sort 
and more particularly, to so-called unitized oil seals 5 under tight secondary seal conditions ften requires the 
intended specifically for motor vehicles and related application of considerable force. Where this is true, it is 
applications. very important that the seal be aligned properly before 

By "unitized" as used herein is meant oil seals in the force is applied, and that means be provided to 
which the primary sealing lip portion and the portion insure that the seal is not cocked or otherwise installed 
with which such sealing lip is associated in use to form 10 irregularly in relation to the sealed parts, 
a relatively movable or so-called primary sealare both Because of the difficultly in installing seals of this 
incorporated within a single oil seal which is sold as a type, there has existed in the prior art a need for a seal 
unit The primary seal may, but need not, also include which is easy to install but which, when installed, is 
one or more auxiliary lips, sometimes referred to as highly reliable in use. There has also been a need for 
"dirt lips" or "excluder lips", the function of which is to 15 manufacturing a seal which may be installed reliably at 
keep dirt from the vicinity of the primary lip. Accord- i ow cost which does not require the use of highly 
ingly, the control over the primary seal conditions may precise components, yet which achieves excellent reli- 
be accomplished by the manufacturer, rather than de- ability in sealing. In this connection, it will be appreci- 
pending upon cooperation between parts manufactured ated ^ ^ e cost Q f sea is relatively low in relation to 
by a seal maker and parts manufactured by the user, 20 ^ cost 0 f ^ e sealed parts, and that an improperly 
such as manufacturers of axles, housings, bearings, installed seal, or one that leaks prematurely in use, re- 
shafts, or the like. quires labor and other repair cost which are very great 

Oil seals of the type with which the present invention b relation t0 the ^ of ^ seal itself, 
are concerned also normally include two so-called sec- In additioilj warranty replacement costs themselves 
ondary seals, that is, seals wherein relative motion does 25 creflte p^^y problems, including those of 

not take place. One such seal is on a relatively movable j. warrant y claim handling cost and, 

part such as an axle or the like, and the other is on a from the standpoint of the consumer, a poor 

stationery part, such as a housing. In certain other cases, . e of ^ ^^^1. Replacing seals also means 
such as in heavy trucks, while the seal assembly in- • equipment down time will occur, causing addi- 

cludes two portions adapted to form s^noary seals, 30 tio md ' mconycT]iencc t0 the user, 

the shaft is sometmies a stationary part and punter- AooM £^ f m vi ew 0 f shortcomings of prior art 
EwheS 6 B^J:Zt^\Z :^°TTjTy -* * is Aectof the present invention to provide 

S^S^" ~ ^ -dse^lhaving inner and — 

ner auu uulw ciwuwiw v .. . f « each element including an associated mounting portion 

*S pr< t£ a U fluid tight 8681 °* oci - 

ZkL and before or during shipment, and by havu* ™* outer assemblies each adapted to , be 
Se^chfe occasioned by improper relative fit associated in use with a machine part, wth at teartone 
6 . r. . m iL _ M of the assemblies usine a plurality of elements adapted 

5£ XHSSSSSb with eafh o*er and the sealed parE to 

"ST to ttSSSS afeS/Sstall, highly 45 insure £ easy, low cost, reliable installation whichcan 
rdkb^ sSd^sTS^on the inside 2 be accomplished without the use of special tools or 
of the unitized seal of the invention, and a similar seal is equipment. 

formed on the outside diameter of the seal, with the A further object is to provide a umtized sealwtach is 
primary or relative motion seal occurring between parts easy to install and yet which has all of the favorable 
oftihefwo members forming the unitized seal. Accord- 50 operating characters of pnor art unrtized seals, and 
ing to the invention, both the inner and outer seal ele- "» some cases, operating characteristics which are fo- 
ments have cooperating means associated therewith to ther improved .with respect thereto, 
insure that the seal may be shipped and installed as a Another object of the invention is to provide a unit- 
uX and accordingly, there is Tight axial play or ized seal having a radiaUy mner element wmch mcludes 
movement permitted between parts, but this free play is 55 a casing portion, means for locating a secondary seal 
kept within designed tolerances during shipping, instal- element in a captive position, and one or more second- 
lation and actualuse of the seal. *ry seal forming elements returned within said position- 

Referring to the prior art, while unitized seals have ing means and adapted to create a tight secondary seal 
met with considerable success, including seals of the in use. .... 
type described in U.S. Pat No. 3,762,726, such seals 60 A still further object of the invention is to provide a 
have often been rather difficult to install without the use unitized seal having inner and outer casing elements, 
of special tools. Accordingly, their use has been gener- having means providing free but limited axial move- 
ally limited to original equipment manufacture applica- ment between these parts, and providing an elastomenc 
tions, and those replacement applications in which the outer diameter seal portion for easy but fluid tight ln- 
repair or rebuilding facility has the equipment necessary 65 stallation with a portion of the sealed mechanism, 
to inake the installation. A still further object of the invention is to provide a 

Needless to say, in applications wherein the seal itself unitized seal having a variety of improved mechanisms 
is of large diameter and overall size generally, and is for achieving a satisfactory secondary seal. 
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Yet another object is to provide a unitized seal which 

will provide one or more secondary seals which com- DESCRIPTION OF THE PREFERRED 

bine ease of installation with good sealing action, and in EMBODIMENTS OF THE INVENTION 

some cases, which utilize novel materials and compo- While it will be understood that the invention may be 

nents for this purpose. 5 embodied in a number of different forms, and that the 

The foregoing and other objects and advantages of sea ^ of the invention is capable of being used in a num- 
the invention are achieved in practice by providing an °er of applications, a detailed description of the inven- 
easily installed, unitized seal assembly which includes tion w** 1 given wherein the seal is used in a heavy 
inner and outer mounting assemblies and, associated duty truc ^ or ^ e application; wherein the sealed me- 
with one of said mounting assemblies, a primary seal lip 10 ^ium is oil, and wherein the primary lip seal is a radially 
unit, and with the other of said assemblies, a cooperat- inwardly acting seal unit As pointed out above, either 
ing seal surface, with said inner and outer mounting ^ ""^y or the radially outer portion of the 
assemblies each having means for secondarily sealing an **** may 130 associated with a movable machine mem- 
associated part of a mechanism to be sealed, said unit 811(1 ^ otner POT^<m will then be associated with a 
further including cooperative means for unitizing said 15 fix f^ r or non -rotatable machine member, 
seal against undesired axial movement of said mounting Reference is sometimes made herein to axially "in- 
assemblies relative to each other so as to maintain said ne1 ^ °/ " 0, ? ter " m . to ' <air or "oil side" of the 
seal Up and said cooperating surface in axially aligned J* ** "? *? 0wn m . &e so<aIled " oil * dG " of 
relation y ^ the seal is the portion of the seal facing toward the 

The manner in which the foregoing and other objects 20 J 8 ?" 1 *' 0 ? ^""f^ to * e ***** 

of the invention are carried into practice will became Tm«s iTl - r 

TEST* ; ? 2! deSC T° n °, Ae Pj; eferred more steeply inclined surface of the seal Hp generally 
embodiments set forth by way of example^ and shown m 25 lies on the oil side, and, if the sealed region were com* 
the accompanying drawings, wherein like reference plete , y med with oil, the garter spring would be in 
numbers indicate corresponding parts throughout contact therewith. Portions on the air side of the seal 

BRIEF DESCRIPTION OF THE DRAWINGS would not be so exposed. 

. Referring now to the drawings in greater detail, 

FIG. 1 is a vertical sectional view of a portion of an 30 FIGS. 1-3 show one embodiment of a unitized seal 
oil seal made according to the invention, and showing assembly made according to the invention. The seal 
one part of the seal received in an associated machine assembly generally identified as 20 is shown to form a 
part counterbore and showing a portion of a shaft re- seal between a relatively fixed or rotatable machine 
ceiving the other part of the seal assembly; element 22 having a seal-receiving counterbore 24 

FIG. 2 is a partially exploded view of the seal assem- 35 therein and the radially outer surface 26 of a fixed or 
blyofFIG.2; rotatable shaft 28. 

FIG. 3 is a vertical sectional view of the seal of FIG. The seal assembly 20 includes a radially outer seal 
1, showing the seal unit as sold and delivered by the assembly generally designated 30 (FIG. 2) and a radi- 
manufacturer; ally inner seal assembly generally designated. 32. The 

FIG. 4 is a vertical sectional view of another embodi- 40 outer seal unit 30 includes a rigid mounting flange 34 
ment of the composite seal unit of the invention; which is of an annular configuration and which extends 

FIG. 5 is a vertical sectional view of a portion of a axially a length approximately equal to the axial depth 
still further modified form of oil seal embodying the of the counterbore 24. 

invention; ~ Axially outwardly of the rigid mounting flange 34 is 

FIG. 6 is a vertical sectional view, with portions 45 a . shoulder 36 terminating in a collar 38 of reduced 
broken away, of a preferred form of oil seal made ac- diameter, and axially outwardly thereof is a radially 
cording to the invention and showing the seal associ- inturned, seal body mounting flange 40. The flange 34 
ated with a shaft or the like. supports a portion 42 of the .elastomeric seal body 

FIG. 7 is a view of the seal of FIG. 6, but showing the which ™^ °W counterbore surface 24 to form a 
seal without cross-hatching for clarity 50 nfiht ^ toereagainst The should 36 serves as an abut- 

FIG. 8 is a vertical sectional view of the seal of FIG ^ surface to Umit axial of ^ nose 44 of 
6, but showing the same in a partially exploded or disas- ™ etaI umtamg collar generally designated 46 and 
sembled relation; shown to mclude axial and radial flanges 48, 50 (FIG. 

FIG 10 is a view of the seal nf FIO Q ch ntt m ™th . ^° elastomenc ***** generally designated 52 

out CToThTtchine facludeS 0,6 ^ oltion 42 referred to 88 W * U 88 * 

outcroswutcniiig 60 radially extending neck portion 54 which surrounds the 

FT?? o n f Se ??° nal WeW ° f ^ ? f anally extending seal lip mounting flange 40. . The 

FIGS 9 and 10 showing the components thereof in primary seal lip body 56 includes an oil side surface 58 

partaUy exploded relation; and an air side surface 60, each of frustoconical configu- 

J?, ? I ? V VCrt , s ect, ° nal w « w of a portion of a ration and meeting at a seal band area 62. A secondary 
still further form of seal made according to the inven- 65 or dirt lip 64 also forms a part of the elastomeric seal 

Uon *5" d , . body 52 as does a contoured snubber or spacer 66, the 

FIG. 13 is a view of the seal of FIG. 12, shown with- purpose of which is referred to herein. Referring again 

out cross-hatching. to FIG. 2, radially inner mounting assembly 32 is shown 
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to include an annular metal portion generally desig- flange 78c is made entirely from a plastic or like mate- 
nated 68 and shown to include axial and radial flanges rial. This unit includes a radially inner plastic face 79c 
70, 72 and a second inner radial flange 74. The radially adapted to engage an associated shaft, and includes no 
outer surface 76 of the axial flange 70 cooperates with O-rings at all. This form of seal is suitable for installa- 
the seal band 62 to form the primary seal, that is, the seal 5 tion where the shaft with which it is associated is pre- 
created between relatively movable parts. cisely ground and wherein the radially extending boy 

A generally annular plastic member 78 having an 80c of the flange 78c can be deformed sufficiently to 
L-shaped cross-section is shown to have portions provide a fluid-tight seal, and yet wherein the parts can 
bonded to the outer radial flange 72. Spaced axially be assembled without the use of special tools or apply- 
inwardly from the axial flange 80 of the element 78 are 10 ing unusual force. In some cases, the plastic or like 
a pair of relatively rigid locating rings 82, 84 of second- material from which the element 78c is made may be 
ary seal means in the form of compressible square or somewhat more pliable than in its counterpart in the 
rectangular cross-section which serve to confine a pair seals of FIGS. 1-4. 

of elastomeric O-rings 86, 88. FIG. 6 shows an improved form of unitized seal made 

When the components of FIG. 2 are assembled, as by 15 according to the invention. The seal of FIG. 6, gener- 
exerting an axial force on the elements 32, 46 in the ally designated 100, also includes an outer portion gen- 
direction shown by the arrow "F* (FIG. 2), a unitized erally designated 102 and an inner portion generally 
seal of the general form shown in FIG. 3 will result designated 104. The outer assembly 102 includes por- 
Here* it is shown that the unitizing collar assembly 46 tions adapted to be received within a counterbore (not 
has been pressed into place to hold the units together. 20 shown in FIG. 6). An inner portion 104 of the assembly 

The dirt lip 64 has been flattened (made more radial) 100 includes a metal or like rigid companion flange 108 
by contact with the radial surface 90 of the flange 72, having an elastomeric sleeve 106 bonded thereto. The 
and the snubber 66 is shown to engage the flange 72 to collar 106 includes an inwardly directed surface 110 
prevent undue axially inward movement of the assem- adapted to sealingly engage an outwardly directed cir- 
bly 32. The radial flange 50 on the unitizing assembly 46 25 cumferential surface 112 of a shaft or stub 114. 
is then spaced just apart from the plastic flange. In the embodiment of FIGS. 6-8, the outer assembly 

When a seal such as that shown in FIGS. 2 and 3 is 102 includes a mounting flange generally designated 116 
assembled over a shaft such as the shaft 28, an assembly and includes an enlarged diameter axial flange 118, a 
such as that shown in FIG. 1 results. shoulder 120 and a reduced diameter collar 122, termi- 

While the seals of FIG. land 2 are shown to be iden- 30 nating in an inwardly directed or radial flange 124 
tical, the seal of FIG. 3 is illustrated as being virtually which serves to mount the elastomeric seal lip assembly, 
identical, except that the locating ring 82a is shown as The rubber portions of the outer unit 102 includes a 
being wider than its counterpart 82 in FIG. 2 and the radially outermost elastomeric outer body 125 with a 
ring 84 of FIG. 2 has no counterpart in the seal of FIG. surface 126 adapted to be received within an associated 
3. Otherwise, the assemblies including the O-rings 86, 35 counterbore in snug sealing relation, an inner body 128 
88 are the same. The flange 74 in FIG. 3 serves the same which includes a neck portion 130 from which extends 
purpose as the ring 84 in FIGS. 1 and 2. a primary lip seal assembly generally designated 132 

As installed, the outer surface 92 of the rubber body and an auxiliary or so-called dirt excluder lip assembly 
42 may more or less tightly engage the counterbore 24, generally designated 134. In FIG. 7, it is shown that the 
and the O-rings 86, 88 will be deformed sufficiently to 40 primary seal Up assembly 132 includes a garter spring 
form the seal by the contact with the surface 26 of the 135 disposed in a spring groove 136 and that the seal lip 
shaft 28. body 138 includes oil and air side surfaces 140, 142 

In considering FIGS. 1-3, it will be seen that one respectively of generally frustoconical configuration 
form of seal made according to the invention include a which meet to define a seal band area 144. The dirt lip 
first seal assembly having portions adapted to be re- 45 134 includes a sealing body 146 of thin cross-section 
ceived within a counterbore, another portion adapted to adapted to provide a flexible lip and terminating in a dirt 
cooperate with the seal lip to form the primary seal, and lip seal edge 148. 

third portion to comprise a unitizing element. The sec- As pointed out, the companion flange assembly 104 
ond portion includes a shaft-engaging portion and a includes a radially inwardly extending flange 150, an 
companion flange for cooperation with the seal lip to 50 axial flange 152 having a radially outwardly directed 
form the primary seal, while the unitizing assembly is surface 154 which operates as a sealing surface for the 
adapted to hold the first and second parts in assembled seal band 144 and which makes sealing contact there- 
relation for shipping, handling and installation. with. 

Referring now to FIG. 4, a very similar seal assembly A radial flange portion 156 of the member 106 ln- 
generally designated 206 is shown; This unit includes a 55 eludes an axially inwardly directed surface 158 adapted 
similar mounting assembly 30/* unitizing assembly 46b to cooperate with the dirt Up 148 to provide an excluder 
and a companion flange or second seal assembly 32b. In seal. 

the embodiment of FIG. 4, the plastic element 78* is An important feature of the seal of FIG. 7 is that the 
similar to its counterpart in FIG. 2, for example, except unitizing is achieved entirely by means of an elastomeric 
that the radial flange 806 is considerably longer, and 60 collar generally designated 160 and shown to include a 
only a single O-ring 86* is used. In other respects, the circumferential groove 162 (FIG. 8) having axially 
seal is the safe as its counterpart of FIGS. 1-3. The use inner and outer wall surfaces 164, 166 which serve to 
and installation of the seal are likewise the same, and the confine the outermost portions 168 of the radial unitiz- 
seal of FIG. 4 is typically used where a single O-ring is ing flange 156. The advantage of the seal assembly of 
sufficient to provide the required secondary seal. 65 FIGS. 6-8 is that unitizing is achieved without the need 
Referring now to FIG. 5, a further embodiment of for press fitting of metal parts. The rigidity of the elasto- 
the invention generally designated 20c is shown. This meric collar 160 is such that it will effectively unitize 
unit is identical to the seals of FIGS. 1-4, except that the the seal, but that it will not require special assembly 
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techniques involving metal-to-metal assembly as would Referring now to FIGS. 12 and 13, an embodiment of 
be required in assembling the seals of FIGS. 1-5, for the invention generally designated 300 is shown. This 

example. seal is identical to that shown in FIGS. 9-11, inclusive, 

Referring again to FIG. 8, the seal of FIGS. 6 and 7 except that the mounting unit for the inner seal portion 

is shown in a disassembled form. When an axial force is 5 302 not only includes an annular locating ring generally 

applied in the direction to move the outer assembly 102 designated 302 and shown to include radial and axial 

in the direction shown by the arrow "B", the flexible flanges 304, 306, but further includes a radial flange 308 

elastomeric collar 160 snaps over the outermost portion extending inwardly from the axial flange 310 of the 

168 of the metal flange 156, locking the two elements ratal stiffener 312. The end wall 314 of the axial flange 

together and positioning the seal band 144 in the desired 10 308 of the mounting unit 302 and a wall of the radial 

relation to the surface 154 with which it will cooperate flange 308 of the stiffener 310 serve to locate therebe- 

to form the primary seal. tween an elastomeric O-ring 316. The combination of 

As the same time, the dirt lip 134, which is shown as tnis O-ring and the inner diameter surface 318 of the 

extending axially in FIG. 8, engages the curved transis- ^ 302 cooperate to affix the seal assembly 300 se- 

tion surface portion of the stiffener 152 and rides there- 15 curely onto the outer diameter 320 of an associated shaft 

with upwardly and radially outwardly until it is de- 322. 

formed as schematically shown in FIGS. 6 and 7. Con- . As ^ovm in FIG. 13, the portions of the seal includ- 

sequently, its own resiliency, urging it to a relaxed posi- m S ^ seal band **** ^ garter spring 348, etc. are the 

tion, provides a good secondary reaction sealing force. 33 counterparts in the seals of FIGS. 9-11, 

The seal assembly of FIGS. 6-8 may thus be manu- 20 example, 
factured and assembled without the need for precisely _ 10 the ^ of present invention, it is possible for 
matching the diameters of the associated metal stamp- ™ ac ^er to sell, as a unit, a seal which is capa- 
ings, and without the need for form a third or unitizing ¥ e of bem « » relatively heavy duty applica- 
member from metal for this purpose. When the seal is ■ *ons such as truck and trailer axles and the like, by hand 
installed, there is little if any tendency for the parts to 25 0r ™ th sm ?. ple tools ' Th " eal 18 to , ? e .° a 33 
become separated, and the unitizing assembly 160 is ^ medium as opposed to grease, and this is a desk- 
mare than sufficient for holding the seal together after ? ble feature for operators seeking extended wheel bear- 
assembly for shipment and installation purposes. m ? A f* , * ~ . 

Referring now to FIG. 9. a composite seal unit gener- , n ta t^% ^ usmg a captove O-nng advantage is 

ally designated 200 is shown to be provided and to be 30 £™ JJSifiK ££? ^ - 

• M . . . » . \ , size and dixensional stability of a plastic inner diameter 

similar tn concept to die other embodiments shown. In ^ seaJs ^ a £ mp J ely ^ 

Sv^o?^ dieter portion, advantage is £ken of the use of ribs or 

1 °?' ™ er ~ tu « **?* mbl * *«*?y *■£ the like to increase the general resilience of the unit, and 

m daUmt T gn S ZT* T ^ d ™F*l? 35 to ™ that * a considerable axial length of 

206. The outer mounting rubber body portion 208 is *e mbber m co ntact with the shaft or stub to seal to pro- 
same as its counterparts in FIGS. 1-8, except that the ^ a tight secoaduy seaL F 
dirt hp generally designated 210 in FIG. 9 is of the Among other specific advantages possessed by one or 
conventional type seen in ordinary oil seals, that is, it more ^ constructions illustrated and attributable to 
mcludes a flexible lip portion 212 tenmnatmg at a 40 ^ present mvention m the ease of manufacturing the 
contectlocusM4radiallymwardlyof the seal body 216. parts m questionf deluding the ability to remove the 
In the seal of FIG. 9, the same reduced diameter unitiz- parts from the molds in which they are assembled, 
ing collar 218 is provided for reception of the sleeve or ^ ^ made according to the invention, the second- 
unitizing member 206 The basic differences between ^ sea l areas are not vulnerable to damage during ship- 
the seals ofFIG L9,and those ofFIGS. 1-5 are that the 45 pmg; however, the seals can be non^iestnictively disas- 
inner member 204, m addition to possessing the stiffener sembled for additional inspection or quality control 
220, mcludes a manually removable rubber body gener- examination. Thus, while a user would receive an as- 
ally designated 222 and shown to include axial and sembled seal which would be unlikely to have seal lip 
radial flanges 224, 226. damage, the seal could still be inspected at a quality 

Since the body 222 is elastomenc, it may be sized to 50 control point within the purchaser's facility and then be 
be press fit over the shaft 228. If necessary, circumferen- reassembled for handling and installation by personnel 
tial grooves 230 may be provided to reduce the overall employed in assembling the entire sealed mechanism, 
compressive stiffness of the body 222, with such The arrangement of the inner and outer diameter 
grooves 230 being provided on both the inner and outer rubber formulation is such that the seal is relatively easy 
diameters of the axial flange 224. 55 t o install. It does not require deformation of a metal 

The seal shown in FIG. 9 may be assembled in the member for such installation. On the other hand, having 
same way as its counterparts, namely, by co-axially the rubber bonded to the metal, secondary sealing prob- 
aligning the inner and outer elements as shown in FIG. Iems are reduced and the number of components in the 
11, moving them axially together as by movement in the assembly are reduced to two. Accordingly, the rubber 
direction of arrow "C" shown in FIG. 11, and then 60 components will not separate from the metal compo- 
press fitting the unitizing member in place as shown. nents during installation, in contrast to some other, 
The rubber bumper surface 240 (FIG. 11) engages an unbonded prior art seals. Accordingly, where freedom 
offset surface 242 on the radial flange 244 of the stiffener from damage during installation and use is an important 
220. As in the other applications, the primary seal is consideration, together with outstanding seal perfor- 
formed between the seal band 246 of the seal lip 248 and 65 mance in use, seals of the present invention are highly 
a radially outwardly directed surface 250 of the flange advantageous, when used on truck and trailer axle seals 
220; the edge 214 of the dirt lip 212 also engages an wherein the sealed assemblies have been converted 
axially spaced apart portion of this surface 250. from the use of grease to the use of oil as the sealed 
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medium. Inasmuch as the oil lubricated wheel bearing with a portion of said first component, and a radially 
seal is coining into increasingly widespread use, the inwardly extending flange lying axially outwardly of 
present invention promises significant economic advan- said radial flange of said second component, 
{^ggg 3. An il seal assembly as defined in claim 1 wherein 

It will thus be seen that the present invention pro- 5 said annular portion of said rubber element surrounding 
vides a novel seal having a number of advantages and said larger axial flange includes a plurality of grooves 
characteristics including those pointed out above and formed in the outer diameter thereof to reduce the ra- 
others which are inherent in the invention. A preferred dial compressive stiffness of said element for ease of 
embodiment of the invention having been described by installing said first component m an associated machine 
way of illustration, it is anticipated that changes and 10 member. 

modifications of the described seal will occur to those 4. An oil seal assembly as defined m claim 1 wherein 
skilled in the art and that such changes and modifica- said auxiliary lip extends partially radially outwardly 
tions may be made without departing from the spirit of and is adapted to engage said radial surface of said com- 
the invention or the scope of the appended claims. panion flange. 

We claim: 15 5. An oil seal assembly as defined in claim 1 wherein 

1 A unitized oil seal assembly comprising, in combi- said auxiliary lip extends at least partially radially in- 
nation, first and second components adapted to cooper- wardly and is adapted to engage an axial flange surface 
ate with each other in use to form said unitized assem- of said companion flange. 

bly, said first component being a Hp^ntaining assem- 6. An oil seal assembly as defined in claim 1 wherein 
bly and said second component being a companion 20 said rubber element further includes an axially extend- 
flange assembly, said first component comprising an ing snubber portion bonded to said radial flange of said 
annular casing made from a rigid material and having at first component and extending axially outwardly there- 
least one axial flange and one radial flange, a rubber from, said snubber portion being adapted to limit the 
element bonded to and surrounding a portion of said axial inward movement of said companion flange, 
first component casing, said rubber element including 25 7. An oil seal assembly as defined in claim 1 wherein 
an annular portion covering at least a portion of the said annular body of seal forming material is a body 
exterior of said axial flange on said first component made from thermoplastic material, 
casing so as to form a rubber covered, outer diameter, 8. A seal assembly as defined in claim 1, which further 
secondary seal-forming surface for said first compo- includes at least one "O m ring adapted to engage said 
nent, and a seal body portion boned to said first compo- 30 associated machine element, and wherein said annular 
nent radial flange, said seal body portion including a body of seal forming material is a body of thermoplastic 
primary Hp-forming part extending generally axially material constructed and arranged for axially position- 
inwardly from said first component radial flange, said ing said "O" ring. 

Hp forming part comprising oil and air side frustoconi- 9. A seal assembly as defined m claim 1 which further 
cal surfaces joined at their inner margins to form a pri- 35 includes a secondary seal forming "O" ring lying radi- 
mary Hp seal band, and an auxiliary Hp forming part ally inwardly of said axial companion flange, said O 
extending at least partially axiaHy outwardly of said first ring being located at least m part by engagement with a 
component radial flange and being defined by an annu- portion of said inturned flange on said innermost end of 
lar surfaces which cooperate to define the body of said said axial companion flange. 

auxiliary Hp, said second component including a single 40 10. A seal assembly as defined m claim 1 wherein said 
rigid casing portion with axial and radial companion annular body of seal forming material comprises a rub- 
flanges, a radiaUy outwardly directed surface of said ber sleeve having a contoured radiaHy inwardly di- 
axial companion flange being sized so as to engage said rected surface for engaging a part of said machine ele- 
seal band of said primary Hp in fluid-tight relation, with ment. m 
one of said axial and radial surfaces of said companion 45 11. An oil seal assembly as denned in claim 1 wherein 
flange being also sized and positioned to engage said said unitizing means comprises a molded rubber coUar 
auxwary Hp to form an excluder seal, an annular body of bonded to one of said flanges of said first component 
seal-forming material bonded to a radiaUy inwardly and extending axially outwardly therefrom, said collar 
directed surface of said axial companion flange and including means defining a circumferential groove 
'adapted for engagement with an associated machine 50 therein for receiving a radially outer portion of said 
element, said axial companion flange having a radiaUy radial companion flange, whereby said unitized assem- 
inturned flange thereon and forming the axiaHy inner- bly is adapted for nondestructive disassembly by defor- 
most end thereof, said innermost end being free from mation of said elastomenc rubber collar, 
radially outwardly extending portions and having a 12. A unitized oil seal assembly comprising, in combi- 
reduced diameter relative to said radiaUy outwardly 55 nation, first and second components adapted .to xooper- 
directed axial flange surface, and unitizing means ex- ate with each other in use to form said unitized assem- 
tending axially outwardly from at least one of said bly, said first component being a hp-containing assem- 
flanges of said first component, said unitizing means bly and said second component being a companion 
having at least one radiaUy extending surface adapted to flange assembly, said first component comprising an 
cooperate with another radiaUy extending portion of 60 annular casing made from a rigid material and having a 
said first component to assist in axial positioning of said pair of axial flanges, a radial flange, and a fransition 
second component by limiting relative axial movement flange extending between said axial flanges to define an 
of said first and second component and to insure mutual annular shoulder area, a rubber element bonded to and 
engagement of said primary and auxihary seal Hps with surrounding a portion of said first component casing, 
seS surfaces on said companion flange. 65 said rubber element mcluding an annular mounting 

2 A seal assembly as defined in claim 1 wherein said portion covering the larger of said axial flanges on said 
unitizing means comprises a third component in the first component casing so as to form a rubber covered, 
form of a metal casing having an axial flange engaged outer diameter, secondary seal-forming surface for said 
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first component, a seal body portion including a pri- an excluder seal, a secondary seal-forming portion af- 
SvCr^. P£ t eXtendiDg generally axiaUy in- fixed to at least a mdiaDySy SEof 
wardly from said first component radial flange and sain ax^i „ * ~T. UA 
having oil and air side frustoconical surfaces joked at 1^?^ ^fl. S^ 00 f 
their inner margins to form a primary lip seal S of 5 *? * T^** ^ 311 
intended contact with a portionTsaid second compo^ T^^T^ ^ * 
nent, and an auxiliary lip defined by annular surfaces ^ 1841131 com P am °n flan ge being received 
extending at least partially axially outwardly of said first . groove on 83,(1 collar for anally 
component radial flange, said seal body further includ- positlonm S said second component and to insure mutual 
ing a unitizing collar bonded at its axially inner end to 10 eD . gagement ? fsaid primary and auxiliary seal lips with 
said radial flange of said first component, said collar i 88 ^ com P anion flange, said axially inner end of said 
including axially inner and spaced apart walls defining axial companion flange being free from any radially 
therebetween a circumferential locating groove, said outwardly directed portion and having a radially in- 
second component including a single rigid casing por- wardly extending surface portion of reduced diameter 
tion with one axial companion flange and one radial 15 restive to the diameter of said axial companion flange 
companion flange, said axial companion flange having a center portion surface to prevent seal band damage 
center portion and inner and outer axial ends, with said during relative axial movement of said first and second 
radial companion flange being joined to said axially components during seal assembly, 
outer end thereof, with said radially outwardly directed 13. A seal unit as defined in claim 12 wherein said 
surface of said center portion being sized so as to engage 20 reduced diameter surface on said axially inner end of 
said seal band in fluid-tight relation, with one of said said companion flange forms a part of a radiaUy in- 
axial and radial companion flange surfaces also being wardly extending end flange element 
sized and positioned to engage said auxiliary hp to form * * * » • 
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ABSTRACT 



An annular lubricant seal assembly for an annular lubri- 
cant seal assembly for providing a seal between a shaft 
extending through a bore formed in a housing and the 
housing, wherein the shaft and the housing are rotatable 
relative to one another. The seal assembly includes an 
annular outer case, which is press fit into the bore, and 
an annular inner case, which is mounted on the shaft. 
Portions of the outer case extend adjacent to, but are 
spaced apart from portions of the inner case. An elasto- 
meric seal member is secured to the outer case. Flexible 
lips formed on the seal member engage both axially and 
radially extending portions of the inner case disposed 
adjacent to the outer case. As a result, the seal member 
is capable of providing a secure seal against the shaft, 
even when the shaft moves axially or radially relative to 
the housing during use. 

12 Claims, 1 Drawing Sheet 
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ANNULAR LUBRICANT SEAL ASSEMBLY 

BACKGROUND OF THE INVENTION 

This invention relates in general to lubricant seals and 5 
in particular to an improved structure for an annular 
lubricant seal assembly for providing a seal between a 
shaft extending through a bore formed in a housing and 
the housing, wherein the shaft and the housing are ro- 
tatable relative to one another. il 

Annular lubricant seal assemblies are typically used in 
vehicle axle assemblies for providing a seal between a 
non-rotating axle spindle or shaft and a rotatable wheel 
hub or housing disposed about the shaft. Lubricant seal ^ 
assemblies of this type are provided to both to retain 
lubricant within the wheel hub and to prevent dirt and 
other contaminants from entering therein. Known lubri- 
cant seal assemblies typically include an annular metal- 
lic outer case which is press fit within a bore formed in 2Q 
the wheel hub. An annular inner case is mounted con- 
centrically within the outer case. The axle spindle ex- 
tends through the inner case, which is free to rotate 
therewith relative to the outer case. A sealing element 
formed of a resilent material is typically disposed be- 25 
tween the outer case and the inner case. This sealing 
element includes one or more flexible lips which pre- 
vent the escape of lubricant from the housing. The 
sealing element may also include a supplemental flexible 
lip to prevent contaminants from entering within the 30 
wheel hub. 

During operation of the vehicle, the wheel hub not 
only rotates relative to the axle spindle, but also fre- 
quently moves both axially and radially relative thereto. 
Such axial and radial movement can undesirably distort 35 
the shape of the sealing element, resulting in a loss of the 
seal formed by the flexible lips. Also, repetitious axial 
and radial movements over a period of time can damage 
the flexible hps. As a result, lubricant may escape from 
the wheel hub, and dirt and other contaminants may 40 
enter therein. Thus, it would be desirable to provide an 
improved structure for an annular lubricant seal assem- 
bly which can accommodate such relative axial and 
radial movements, while providing a reliable seal be- 
tween relatively rotatable components. 45 

SUMMARY OF THE INVENTION 

This invention relates to an improved structure for an 
annular lubricant seal assembly for an annular lubricant 
seal assembly for providing a seal between a shaft ex- so 
tending through a bore formed in a housing and the 
housing, wherein the shaft and the housing are rotatable 
relative to one another. The seal assembly includes an 
annular outer case, which is press fit into the bore, and 
an annular inner case, which is mounted on the shaft. 55 
Portions of the outer case extend adjacent to, but are 
spaced apart from portions of the inner case. An elasto- 
meric seal member is secured to the outer case. Flexible 
hps formed on the seal member engage both axially and 
radially extending portions of the inner case disposed 60 
adjacent to the outer case. As a result, the seal member 
is capable of providing a secure seal against the shaft, 
even when the shaft moves axially or radially relative to 
the housing during use. 

Various objects and advantages of this invention will 65 
become apparent to those skilled in the art from the 
following detailed description of the preferred embodi- 
ment, when read in light of the accompanying drawing. 



BRIEF DESCRIPTION OF THE DRAWING 

The sole figure is a sectional elevational view of a 
portion of an annular lubricant seal assembly in accor- 
dance with this invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

Referring now to the drawing, there is illustrated a 
portion of an annular lubricant seal assembly, indicated 
generally at 10, in accordance with this invention. The 
seal assembly 10 is disposed within a bore 11 formed 
through a housing 12. The housing 12 may, for example, 
be a rotatable wheel hub for a vehicle. A shaft, indi- 
cated in dotted lines at 13, extends through the seal 
assembly 10. The shaft 13 may, for example, be an axle 
spindle for a vehicle which rotatably supports the wheel 
hub 12 thereon. Typically, the housing 12 also moves 
axially and radially relative to the shaft 13 during opera- 
tion, although by relatively small amounts. As will be 
explained in detail below, the seal assembly 10 functions 
to retain lubricant within the housing 12, while permit- 
ting relative rotational, axial, and radial movement of 
the housing 12 relative to the shaft 13. In the illustrated 
embodiment, the space 14 indicates the lubricant side of 
the seal assembly 10, while the space 15 indicates the 
external environment. 

The seal assembly 10 includes an annular metallic 
inner case, indicated generally at 20. The inner case 20 
is generally U-shaped in cross section, having a first 
radially extending leg portion 21, a second leg portion 
22 extending axially from the innermost end of the first 
leg portion 21, and a third leg portion 23 extending 
radially outwardly from the end of the second leg por- 
tion 22 opposite the first leg portion 21. The second 
portion 22 has an inner circumferential surface 22a and 
an outer circumferential surface 22b. The inner circum- 
ferential surface 22a has a iayer 24 of resilient material, 
such as nitrile rubber, adhered thereto by conventional 
means 

The resilient layer 24 may be formed having a convo- 
luted inner surface which, in the illustrated embodi- 
ment, may be generally ramp-shaped in cross section. 
Portions of the convoluted inner surface define an inner 
diameter which is smaller than the outer diameter of the 
shaft 13. Thus, those portions of the resilient layer 24 
are compressed when the shaft 13 is inserted through 
the inner case 20. As a result, the inner case 20 is se- 
cured to the shaft 13 during operation. The convoluted 
portions of the resilient layer 24 are formed having the 
ramp-like configuration to facilitate installation of the 
inner case 20 onto the shaft 13 in one axial direction, yet 
resist removal thereof in the opposite axial direction. 

The seal assembly 10 also includes an annular metallic 
outer case, indicated generally at 30. As shown in the 
drawing, the outer case 30 has a convoluted cross sec- 
tional shape defined by six leg portions. A first leg por- 
tion 31 of the outer case 30 extends radially. A second 
leg portion 32 of the outer case extends axially from the 
outermost end of the first leg portion 31. The second leg 
portion 32 has an inner circumferential surface 32a and 
an outer circumferential surface 32b. The outer circum- 
ferential surface 32b of the second leg portion 32 is press 
fit into the bore 11 of the housing 12. Thus, unlike the 
inner case 20 which is mounted on the shaft 13, the 
outer case 30 is mounted on the housing 12 during oper- 
ation. 
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A third leg portion 33 of the outer case 30 extends 
radially outwardly from the end of the second leg por- 
tion opposite the first leg portion 31. Thus, the first leg 
portion 31 and the third leg portion 33 of the outer case 
30 define an axially extending space therebetween, the 5 
purpose of which will be explained below. A fourth leg 
portion 34 extends axially from the innermost end of the 
third leg portion 33. A fifth leg portion 35 extends radi- 
ally inwardly from the end of the fourth leg portion 34 
opposite the third leg portion 33. Finally, a sixth leg 10 
portion 36 extends axially from the innermost end of the 
fifth leg portion 35. 

As shown in the drawing, the outer case 30 is dis- 
posed generally concentrically about the inner case 20. 
A portion of the fifth leg portion 35 of the outer case 30 15 
extends adjacent to, but is spaced apart from, the first 
leg portion 21 of the inner case 20. These adjacent por- 
tions of the inner case 20 and the outer case 30 define an 
axially extending space therebetween, which is identi- 
fied as "A" in the drawing. The purpose of this axially 20 
extending space "A" will be explained below. 

The seal assembly 10 further includes an annular 
metallic shield, indicated generally at 40. The shield 40 
has an inverted-L cross sectional shape, having an axi- 
ally extending leg portion 41 and a radially extending 25 
leg portion 42. The axially extending leg portion 41 is 
disposed adjacent to the second leg portion 32 of the 
outer case 30, while a portion of the radially extending 
leg portion 42 is disposed adjacent to the third leg por- 
tion 33. In practice, the first leg portion 31 of the outer 30 
case 30 is initially formed parallel with the second leg 
portion 32. The axially and radially extending portions 

41 and 42 of the shield 40 are disposed adjacent the 
second and third leg portions 32 and 33, respectively. 
Then, the first leg portion 31 of the outer case 30 is 35 
rolled radially inwardly as shown in the drawing. As a 
result, the shield 40 is securely engaged to the outer case 
30. One or more apertures 43 are formed through the 
radially extending leg portion 42 of the shield 40. The 
purpose of these apertures 43 will be explained below. 40 

Thus, it can be seen that the shield 40 is supported 
concentrically within the outer case 30. As shown in the 
drawing, a portion of the radially extending leg portion 

42 of the shield 40 extends adjacent to, but is spaced 
apart from, the third leg portion 23 of the inner case 20. 45 
These adjacent portions of the inner case 20 and the 
shield 40 define an axially extending space therebe- 
tween, which is identified as "B" in the drawing. The 
purpose of this axially extending space "B" will be 
explained below. Also, the innermost end of the radially 50 
extending leg portion 42 is disposed adjacent to, but is 
spaced apart from, the inner circumferential surface 22a 
of the second leg portion 22 of the inner case. These 
adjacent portions of the inner case 20 and the shield 40 
define a radially extending space therebetween, which 55 
is identified as "C" in the drawing. The purpose of this 
radially extending space "C" will be explained below. 

Lastly, the seal assembly 10 includes an annular seal 
member, indicated generally at 50. The seal member 50 
is formed from a resilient elastomeric material, such as 60 
nitrile rubber. The seal member 50 has a base portion 
50a which is bonded to the sixth leg portion 36 of the 
outer case 30. A first flexible lip 51 extends generally 
axially from the base portion 50a into sealing engage- 
ment with the first leg portion 21 of the inner case 20. A 65 
second flexible lip 52 extends generally radially from 
the base portion 50a into sealing engagement with the 
second leg portion 22 of the inner case 20, adjacent to 
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the first leg portion 21. A third flexible lip 53 also ex- 
tends generally radially from the base portion 50a into 
sealing engagement with the second leg portion 22 of 
the inner case 20, but adjacent to the third leg portion 
23. A conventional garter spring 54 extends about the 
inner portion of the third flexible Up 53, urging it into 
sealing engagement with the second leg portion 22 of 
the inner case 20. 

In operation, the seal assembly 10 is installed in the 
housing by press fitting the outer case 30 into the bore 
11. Then, the shaft 13 is inserted through the inner case 
20. During normal operation, the housing 12 and the 
shaft 13 rotate generally concentrically relative to one 
another and, therefore, relative to the seal assembly 10. 
However, as mentioned above, the housing 12 may also 
move both axially and radially relative to the shaft 13. 
Thus, the outer case 30, the shield 40, and the seal mem- 
ber 50 not only rotates relative to the inner case 20, but 
also move axially and radially relative thereto. The 
clearances "A", "B" and "C" discussed above are pro- 
vided to accommodate such relative movement of the 
inner case 20. The clearance "A" also restricts the entry 
of dirt and other contaminants into the interior of the 
seal assembly 10, thus protecting the seal member 50 
therefrom. 

Throughout such relative axial and radial movements 
of the housing 12 and the shaft 13, the flexible lips 51, 
52, and 53 of the seal member 50 engage the leg portions 
21 and 22 of the inner case 20 to provide a seal therebe- 
tween. As discussed above, the first flexible lip 51 resil- 
iently engages the first radially extending leg portion 21 
of the inner case 20. The first flexible lip 51 functions as 
the primary seal to prevent dirt and other contaminants 
from entering within the seal assembly 10. Because of its 
flexibility, the first flexible lip 51 maintains contact with 
the first leg portion 21 of the inner case 20 when the 
shaft 13 and the inner case 20 move axially relative to 
the housing 12 and the outer case 30. 

As also discussed above, the second and third flexible 
lips 52 and 53 resiliendy engage axially extending sec- 
ond leg portion 22 of the inner case. The second flexible 
lip 52 functions as a secondary seal, also to prevent dirt 
and other contaminants from entering within the seal 
assembly 10. The third flexible lip 53 functions as the oil 
seal, preventing lubricant from draining from the inte- 
rior space 14 to the exterior space 15. Because of their 
flexibility, the second and third flexible lips 52 and 53 
maintain contact with the second leg portion 22 of the 
inner case 20 when the shaft 13 and the inner case 20 
move radially relative to the housing 12 and the outer 
case 30. 

As discussed above, clearances "A" "B" and "C" are 
provided between portions of the inner case 20, the 
outer case 30, and the shield 40. These clearances are 
designed to accommodate the axial and radial move- 
ment of the housing 12 (and the outer case 30 and the 
shield 40 mounted thereon) relative to the shaft 13 (and 
the inner case 20 mounted thereon). The apertures 43 
are provided to permit lubricant to flow freely from the 
interior space 14 to the inside area of the seal assembly 
10. This prevents any suction or vacuum effect from 
occurring in the seal assembly 10 as a result of continu- 
ous reciprocating movement of the inner case 20 rela- 
tive to the outer case 30 and the shield 40. 

In accordance with the provisions of the patent stat- 
utes, the principle and mode of operation of this inven- 
tion have been explained and illustrated in its preferred 
embodiment. However, it must be understood that this 
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invention may be practiced otherwise than as specifi- 
cally explained and illustrated without departing from 
its spirit or scope. 
What is claimed is: 

1. A seal assembly for providing a seal between a 5 
shaft extending through a bore formed in a housing and 
the housing, the seal assembly comprising: 

an inner case adapted to be mounted on the shaft, said 
inner case including an axially extending leg por- 
tion and a radially extending leg portion; 10 

an outer case adapted to be mounted on the housing 
within the bore and about said inner case, said 
outer case including first and second radially ex- 
tending leg portions; 

a shield including an axially extending leg portion and IS 
a radially extending leg portion, said axially ex- 
tending leg portion being engaged by said first and 
second radially extending leg portions of said outer 
case so as to secure said shield thereto; and 

a resilent seal member attached to said outer case at a 20 
first radial location relative to said inner case and 
disposed between said radially extending leg por- 
tion of said inner case and said radially extending 
leg portion of said shield, said seal member engag- 
ing both said axially extending leg portion of said 25 
inner case and said radially extending leg portion of 
said inner case at second and third radial locations, 
respectively, relative to said inner case to provide a 
seal between the shaft and the housing, said first 
radial location being radially outward from both 30 
said second and third radial locations. 

2. The seal assembly defined in claim 1 wherein a 
portion of said radially extending leg portion of said 
inner case extends adjacent to, but is spaced apart from, 

a portion of said outer case. 35 

3. The seal assembly defined in claim 1 wherein said 
inner case further includes a second radially extending 
leg portion, a portion of said second radially extending 



leg portion of said inner case extending adjacent to, but 
spaced apart from, a portion of said radially extending 
leg portion of said shield. 

4. The seal assembly defined in claim 1 wherein said 
shield includes an aperture formed through said radially 
extending leg portion. 

5. The seal assembly defined in claim 1 wherein said 
radially extending leg portion of said shield terminates 
adjacent to, but spaced apart from, said axially extend- 
ing leg of said inner case. 

6. The seal assembly defined in claim 1 wherein said 
inner case has a layer of resilient material adhered to an 
inner circumferential surface of said axially extending 
leg portion, said layer adapted to mount said inner case 
on the shaft. 

7. The seal assembly defined in claim 6 wherein said 
layer has a convoluted inner surface. 

8. The seal assembly defined in claim 7 wherein said 
convoluted inner surface is generally ramp-shaped in 
cross section. 

9. The seal assembly defined in claim 1 wherein said 
seal member includes a first flexible lip which resiliently 
engages said radially extending leg of said inner case. 

10. The seal assembly defined in claim 9 wherein said 
seal member further includes a second flexible lip which 
resiliently engages said axially extending leg of said 
inner case. 

11. The seal assembly defined in claim 10 wherein 
said seal member further includes a third flexible lip 
which also resiliently engages said axially extending leg 
of said inner case. 

12. The seal assembly defined in claim 11 wherein 
said seal member further includes a garter spring dis- 
posed about said third flexible lip for urging it to resil- 
iently engage said axially extending leg of said inner 
case. 

* * * * * 
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